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(54) TETRACYCLIC COMPOUNDS 

We, COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH 
of Rafi Marg, New Delhi, Delhi, India, do hereby declare the invention, for which we 
pray that a patent may be granted to us and the method by which it is to be performed, 
to be particularly described in and by the following statement: — 

This invention is concerned with novel pharmacologically active substances. More 
particularly, this invention relates to 2 - substituted - 1,2,3,4,6,7,12,12a - octahydro- 
pyrazmo [ l',2': 1,6] pyrido [3,4-dl indoles of the formula 
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wherein X is a straight or branched alkyiene, oxoalkylene or hydroxyalkylene chain; R 
is hydrogen, lower alkyl, aryl, aryioxy, cyago, carboxy, carbalkoxy, dialkylamino, benzo- 
dioxanyl or 4-pyridyl, or XR is hydrogen -IR^s hydrogen or lower alkyl; Y and Z inde- 
pendently represent Hj or an oxygen atom,"wiiirthe provScTtfiirwlien'Y represents H2, 
Z does not represent an oxygen atom; and pharmaceuucally acceptable acid addition 
and quaternary ammonium salts thereof. 

In the specification, the term "straight or branched alkyiene, oxoalkylene or 
hydroxyalkylene chain ** designates chains containing from 1 to 6 carbon atoms, such as 
ethylene, propylene, butylene or amylene, in which one of the methylene groups may be 
replaced by a carbonyl or a hydroxymethylene group, such as CH2CH2CO, 
CHaCHaCHaCHOH, CH2CO or CHaCH^CHOH. The term " lower alkyl " designates 
alkyl groups which are straight or branched and contain 1 to 6 carbon atoms. " Aryl " 
designates a phenyl group or a phenyl group substituted by one or more alkyl, alkoxy 
or halogen groups. " Aryioxy " generally designates phenoxy or a substituted phenyl 
group. 

A preferred group of compounds comprises those in which X is a carbon chain of 
2 — 4 members in which a CO or a CHOH group is present, and R is a lower alkyl group 
or a phenyl group, the latter being unsubstituted or substituted with a fluorine atom or 
a lower alkoxy group. Preferably, these compounds do not bear oxygen functions at 
positions 1 and 4, in other words the radical Y and Z both represent H2. 

The compounds of this invention have useful biological activity, and have in par- 
ticular strong tranquillizing and h3^otensive activity. Accordingly, the present inven- 
tion provides pharmaceutical compositions comprising a compound of the invention in 
association with a pharmaceutically acceptable diluent or carrier. 

The general reaction sequence leading to the compounds of the invention is given 
below: 
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COOalltyl 



(ID 



:00alkyl 



— halogen 

0 (V) 



0 



R' 0 (VI) 




R- 2 (I) 



It Will be noted that, in the above reaction scheme, there are two general methods 
leading to the synthesis of L In both methods the starting material is an alkyl 1A3,4- 
tetrahydro - 9H - pyrido[ 3, 4-b] indole - 3 - carboxylate II, prepared by the condensa- 
uon of tryptophan with different aldehydes by known methods. 

ra^?^ ?1 general method, the alkyl 1,2,3,4 - tetrahydro - 9H - pyrido- 

l3,4-b J indole - 3 - carboxylate is condensed with ethyleneimine in a polar solvent such 
as methanol, ethanol or butanol, preferably in the presence of an acid catalyst such as 
hydrochlonc acid, and desirably at the boiling point of the solvent to give 1 - oxo- 
1,2,3,4,6,7,12,12a - octahydropyra2ino[r,2':l,6]pyrido[3,4-b]indoles of formula III. 
If compounds of formula I in which Y and Z are both Ha are desired as the end com- 
pound, lithium aluminium hydride reduction of III in a nonpolar aprotic solvent such 
as ether, diglyme, tetrahydrofuran or dioxane at temperatures varying from 40'' to 
IrxTs P^?^ 1,2,3,4,6,7,12,12a - octahydropyra2ino[l',2': 1,6] pyrido[3,4-b] indoles 
(iV). 5>ubstituents are then introduced at the 2-position of III or IV by a variety of 
methods. ^ 

By way of example, reaction of compounds of formula IV with a reagent of the 
structure R— X — halogen (where R and X are as defined above and halogen is either 
^.^*^^"^) g^ves 2 - substituted - 1,2,3,4,6,7,12,12a - octahydropyrazino- 
[1,2 : 1,6 J pyndo[3,4-b] indoles (I, where Y and Z are both H2). This reaction is 
earned out in a solvent such as acetone, methyl ethyl ketone, tetrahydrofuran or di- 
methylformamide, using a base such as triethylamine, pyridine or sodium or potassium 
carbonate. Sodium iodide can be optionally included in the reaction mixture to improve 
the yields of I. When amides of formula I are obtained, in which a carbonyl group is 
linked to the nitrogen atom at position 2, and Y and Z are Hj, on lithium aluminium 
hydride reduction in a solvent such as ether, tetrahydrofuran or diglyme at a tempera- 
ture of up to the boiling point of the solvent, compounds of formula I are obtained, 
where R and R' are as defined above; X is alkylene; and Y and Z are Hj. The amides 
in which a carbonyl is bound to the nitrogen atom at position 2 can also be obtained by 
the reaction of compounds of formula IV with an excess of an alkyl alkanoate (RCOO 
alkyl) at the boiling point of the reagent. 

By the second method, alkyl 1,2,3,4 - tetrahydro - 9(H)pyrido[3,4-b]indole- 
3 -carboxylates (II) are reacted with a haloacetyl halide to give alkyl 2 - haloacetyl- 
1,23,4 - tetrahydro - 9H - pyrido[3,4-b] indole - 3 - carboxylates (V). This reaction 
IS best carried out by adding equimolecular amounts of chloroacetyi chloride in an 
aprotic solvent such as chloroform, benzene, toluene or ether and at a temperature up 
to the boiling point of the solvent 

The compounds of formula V, obtained by the above method, are condensed with 
pnmary amines of tiie structure H2N— X— R (where R and X are as defined above) 

m an alcoholic solvent such as ethoxy ethanol and at a temperature varying from 100 

130^ to give 2-substituted 1,4 - dioxo - 1,2,3,4,6,7,12,12a - oaahydropyrazino- 



1,454,171 



[ 2', 1 ': 6, 1 ] pyrido [ 3 ,4-b ] indoles of formula where Y and Z are oxygen 

Jnro ih^"!!'^ '' °^ ^ P"""'^ ^« compound above is obtained, 

nf ?hrS '^''"'"^^nts at position 2 can be introduced, if desired after hydrogenation 
of the two oxo groups according to the procedure already indicated for preparing com- 
pounds of formula I from compounds of formulae III and IV. preparing com 
• A } - Substituted - 1,3,3,4,6,7,12,12a - octahydropyrazino[2M':6, pyrido f 3. 4-bl. 
f^^Z^^^ ^"V^^^"^.^^ ^ convened into'thdr non-t^ic phimi- 
^SL^^'^P'^ -'^ ""^^'"^T ammonium salts. Salts which^y 
^J^^^^TTT' Va"^^ salts with inorganic acids, such as hydrochloride, 
^"'f'^^'' sulfate or phosphate salts. They may also comprise salts 
™j^^F^k a"<*?J°5'"dmg monobasic acids such as the acetate or propionate and 
^eaaUy those with hydroxy organic adds and dibasic acids, such as 5,e citrate, tar- 
S^'-J^ V T^^ f"^"^- ^""""S the useful quaternary ammonium salts are those 
fomied by such alkyl halides as methyl iodide and n-hexyl bromide 
f«, • ^«,fPP"«n^ ~ all those skilled in the art that if racemic tryptophan is used 
kL^^T^^^'' ''"^"^ compound II, the end compound I wiU also be a racemate, 
n,n.«i ? ,!f 'ntermediaies prepared in the course of the synthesis. On the contrary, if 
natural L-tryptophan is used, a subsequent intermediates as weU as the end compoimds 
?V'^"' configuration and be present in the form of the L-isomer. fa fact, 
compound IV above is stereospecific, since starting from L-tiyptophan 
the opucaUy acDve compound of formula III is obtained, and thf tetracyclic basf IV 
derived from III is also optically active. The chiral centre 12a is L— III iid in L—IV 
has S-configurauon as present in L-tryptophan. 

\r.^r2^ ^^l^T^ °^ invention show a marked depressant activity, as shown, for 
mstance, by the foUowing pharmacological data, obtained by subjecting to animal tests 

iSS.oTri'T6]pUl3.^bmr.'^^^^^ - 1^.3.4.6.7,12,12a - octahydropyr- 

Acute Toxicity 

a) Mice LD^o 180 mg/kg up. 

>1 G/kg P.O. 



b) Rat LD,o 700 mg/kg p.o. 
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Gross Effects: Sedation, reduced spontaneous motor activity, eye closure at 2.5—35 
mg/kg i.p. doses m mice. There is, however no marked hypothermia at these dose levels, 

Aft^r.^Jf''^'r, ^fl^ ^^^f^ ^ ^^^''P' ^ ^'^^^ indicated otherwise; 

Ail tests were done 1 hour after drug administration. 

a) Amphetamine hyperactivity test (mice ) ED^o 0.5 mg/kg i.p. 

b) Amphetamine toxicity test in mice ED50 2.9 mg/kg i.p. 

c) Effect on conditioned avoidance response in rate ED»o 0.16 mg/kg i.p. 

025 mg/kg p.o. 

d) Rotard test (mice) EDso 5.9 mg/kg i.p. 

e) Effect on pentobarbitone sleeping time (mice): 100 percent prolongation in 
sleepmg ame at 0,5 mg/kg i.p. r & 

f) Effect in monkey: 

i. Intraperitoneal: Doses of 0.6, 0.9, 1.25 and 2.5 mg^g i.p. were given in 
groups of 4 aggressive monkeys each. The compound exhibited progressive 
CN.S. depression with increasing doses manifested by quiemess, reduction in 
aggressiveness, animal sitting in one comer of the cage and ptosis. The effect 
started between 2 — 4 hours and lasted about 48 hours. 

11. Oral Doses of 0.25, 0.5 and 1.5 mg^g were administered in groups each 
of 4 monkeys and 1, 2 5 and 5 mg/kg in groups of 2 monkeys each. At doses 
or 2.5 mg/kg there was quiemess, sedation, ptosis and reduced aggres- 

siveness. There was no catalepsy and the animals were eating well. At 5 mg/kg 
there was m addition catalepsy and reduced food intake. The effects came 
about 2 hours after drug administration and persisted for about 48 hours. 



8) 



h) 



i) 

i) 
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Effects in cat: Doses of l ? j « — 

sijns o( C.N, depresion e.g."silSfo„ S^^' ui 2 cats each produced 

produced 100% P"»c<iruTr,teT^5^^ The „„p,S 

EEC. * 2 "^i... to ca. produced .boW„o,„^^^ 

activity atlr^AgTp!"'^'^ compound was devoid of MAO inhibitor 

Cardwascular effects (cat) 

fs^i'Fi^'"- p-rSrs? £s w^,)- ^ -po- p»- 

no. SSiei.-- ^ » =..ad™Se"S 

^ainea pig iUum 
I here was no effect nn » 

TO latter (0.0124 m absolute ethanol rr?^ ri.n 1^ hydrochloride salt of 

aliquot of ethylene imine (2 5 mn • refluxed for 24 hr Thpn 

C^ncentration'of the^ct^^n^^^j^ ^^^^ continued for an^^^^^^ 

absolute ethanol, yield 8.0 g,m.nSl2Tl^^^^^^ product, which is recryst^SSed from 



lA3,4,6,7,12,12a 



Example 2. 



i« .^Z" cooled and tS^m^TL !i ^ tetrahydrofuran f 450 nil) 

^Z'. ^l^.rf'^ ""^^^^^ 'solution ™7i?t^S^^''^ .'^'^^.^^'^^ ^'^'^Sn™^ 
to give die pxodua, yield AJ. g., m.p. 23(^232»c' ^ concentrated 

2 - r - (p - Fluorobenzoyjptopvn f^fflf ,^ , 

Pyndo[3,4-b] indole. ^^^.3,4,6,7,12, 12a - octahydropyrazinofl'^' l 61- 

A mixture of 1.2J 4 « 7 i? n » i 

« stirred at 80»C for 36 hr. The^eacrion l^" ! dimethylformamide (40 ml) 

extracted with benzene The h^n,^ mixture is diluted widi water ClOO mn lid 
evaporated- and thJ^MurcJySS ^^IV' ^"t °° ^ydroS so^iltifS 
2^. g. m.p. 188-189»C "'"'^^ benzene-hexane to give the proSic^. ySd 

2 - i8 - Diethylaminoethyl -1^34 ^^fU 

I3.4-bJindoie. ^ ^^.3.4.6.7,12,12a - ociahydropyrazino(l',2':l,6Jpyrido. 
Obtained by a similar procedure as described in Example 3, m.p. 98-990C 
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Example 5. 

2 - Methyl - 1,23,4,6,7,12,12a - octahydropyrazino[l',2':l,61pyrido[3,4.blindole. 
A mixture of .1,2,3,4,6,7,12,12a - octahydropyrazinoLr,2':l,6Jpyridol3,4-bJ- 
indole (2.25 g) and ethyl formate (15 ml) is refluxed for 60 hr. The reacuon mixture 
is evaporated and the residue crystallized from benzene-hexane to give 2-formyl- 
1^3,4,6,7,12,12a - octahydropyda2ino[r,2': 1,6] pyridol3,4-b] indole. Yield 2.2 g, 
m.p. 118,121^C. The obtained formyl compound (1.3 g) in dry tetrahydrofuran 
(10 ml) is added under stirring to lithium aluminium hydride (L5 g) in tetrahydro- 
furan (20 ml). The reaction mixture is stirred and refluxed for 24 hr. and worked up 
as described in example 2 to give the product. Yield 0.85 g. m.p. 227 — ^229''C. 

Example 6. 

2 - Phenylacetyl - 1^3,4,6,7,12,12a - octahydropyrazino[l',2':l,6]pyrido[3,4-bl- 

Phenylacetyl chloride (0.53 ml) in dimethylformamide (5 ml) is added under 
stirring to a solution of lA3,4,6,7,12,12a - octahydropyrazino[l',2':l,6]pyrido- 
[3,4-b]indole (1.14 g) and dry pyridine (0.6 ml) in dimethyl formamide (25 ml). 
The reaction mixture is stirred for 24 hr. and diluted with water, when the product 
separated as an oil and slowly crystallised on keeping for 12 hr. at 25**C, yield 0.8 g, 
m.p. 198— 200*C 

Example 7. 

2 - Phenethyl - 1,23,4,6,7,12,12a - oaahydropyrazino[l',2': 1,6] pyrido [ 3, 4-b] indole. 

The above phenylacetyl compound is reduced with lithium aluminium hydride m 
tetrahydrofuran by the method described in example 2, to give the product, yield 0.5 g, 
m-p. 207— 208**C. 

Example 8. 

2 - ^ - Diethylaminoethyl - 1,4 - dioxo - lA3,4,6,7,12,12a - octahydropyrazmo- 
[r,2':l,6]pyrido[3,4-b]indole. . 
A solution of chloroacetyl chloride (1.5 ml) in chloroform (10 ml) is added over 
about 40 minutes to a solution of methyl 1,2,3>4 - tetrahydro - 9H - pyrido[3,4-b]- 
indole - 3 - carboxylate in dry chloroform (20 ml) under stirring. The reaction mixture 
is stirred and refluxed for 6 hours. Metiianol (2 ml) is added, the solvent is evaporated 
in vacuum and the residue crystallized from benzene-heptane to give methyl 2 - chloro- 
acetyl - 1,2,3,4 - tetrahydro - 9H - pyrido[3,4-b] indole - 3 - carboxylate. Yield 
0.92 g, m.p. 175— 176*'C. A solution of the obtained ester (0.81 g), ^ - diethylamino- 
ethylamine (0.37 g) in dry Cellosolve (20 ml) is refluxed for 13 hrs. (" Cellosolve ' is 
a registered Trade Mark). The solvent is removed in vacuo and the residue chromato- 
graphed on siHca gel in chloroform. Elution witii chloroform gives the titie compound 
which recrystaUizes from chloroform-ethyl ether, yield 0.46 g., m.p. 143 — 145 C. 



Example 9. 
lA3,4,6,7,12,12a - 



octahydropyrazino [ l',2': 1,6] pyrido- 



2 - j3[4 - Pyridyl] - ethyl 
[3,4-b] indole. 

A solution of 11.55 g. of 4-vinylpyridine, 6 g. of acetic acid and 22.7 g. of 
1,2,3,4,6,7,12,12a - octahydropyrazino [ 1', 2' :1, 6 ]pyrido[ 3,4-b] indole in 1500 ml. of 
ethanol is refluxed for 20 hrs., then the reaction mixture is evaporated to dryness. The 
residue is taken in water (200 ml.) and made alkaline with 2N NaOH to give the title 
compound. 

Examples 10 to 18. 

By substantially the same process as in example 3 the foDowing compoimds of the 
. generic formula I in which Y and Z are both Ha and R' is H are prepared: 
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Example 



X 



m.p. {^O 



10 


CH,CH,CO 


C.H,F-p 


215-216 


11 


CH.CO 


C,H,F-p 


235 


12 


aijClIjCMjCH.CO 


C.H,F-p 


150-151 


13 


CHjCH,CH,CH,CO 




144-146 


14 


CHjCH.CHXO 




165-166 


15 


CHjCH^CH.CO 


C,H,Br-p 


200 


16 


CH,CH,CH,CO 


C,H,OCH,-p 


161-163 


17 


CHjCHjCH.CO 


C,H,CH3-p 


176 



18 



CH, 



x: 




118 



Example 19. 

2 - [2 - Phenyl - 2 - hydroxyethyl] - 1^3,4,6,7,12,1 2a - octahydropyrazino[l',2':l,6]- 
pyrido [3,4-b] indole. 

5 A mixture of 2.27 g of the compound of example 2 and 1.44 g of l-phenylethylene 

epoxide in anhydrous ethanol is refluxed for 12 hrs. The reaction mixture is then evapor- 
ated to dryness giving the product. M.p. 223*^0 (from ethanol). 

Example 20. 

2 - (2 - Phenoxy - 2 - hydroxyethyl) - 1^,3 ,4,6,7, 12,12a - octahydropyrazino- 
10 . [ r,2': 1,6 ] pyhdo [3,4-b] indole. 

Prepared by the same procedure as in Example 19. M.p. 180 — 182**C (from 
ethanol). 

Example 21. 

2 - [4 - (p - Fluorophenyl) - 4 - hydroxy - butyl] - 1,2,3,4,6,7,12,12a - octahydro- 
1 5 pyrazino [ l',2': 1,6] pyrido [3,4-b] indole. 

To a stirred solution of 11 g. of the compoimd of Example 3 in 500 ml of meth- 
anol, 0.75 g. of NaBH, were added slowly, and stirring was continued for 14 hrs. at 
30°C. The reacuon mixture was evaporated to dryness and the residue was triturated 
with water to give the title compound, m.p. 138 — 140^*0 (from ethanol). 

20 Example 22. 

2 - (3 - Hydroxybutyl) - 1,2,3,4,6,7,12,12a - octahydropyra2ino[l',2':l,6]pyrido- 
1 3,4-b] indole. 

Prepared by the same method as in Example 21. The m.p. is 193°C. 

Examples 23 to 25. 

25 2 - (3 . Oxobutyl) - 1,2,3,4,6,7,12,12a - octahydropyrazino[r,2': 1,6) pyrido [3,4-b] - 

indole. 

To a stirred solution of the compound of Example 2 (2.27 g) in anhydrous di- 
mcthylformamide (500 ml.), 0.7 g. of methyl vinyl ketone were added, and stirring 
was continued for 24 hrs. at 30° C. The reaction mixture was poured into water and the 
30 product recovered by filtration (M.p. 141 °C). By exactly the same process, but using 

as starting compounds ethyl vinyl ketone and butyl vinyl ketone, the analogues having 
at position 2 a 5-membered and a 7-membered carbon chain were prepared. The melt- 
ing points are respectively 161°C and 137°C. 
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Example 26. 

2 - (2 - Cyanoethyl) - 1,2,3,4,6,7,12,12a - octahydropyra2ino[r,2':l,6]pyrido[3,4-b]- 
indole. 

A mixture of the compound of Example 2 and a large excess of acrylonitrile is 
refluxed for 30 hrs and then it is cooled giving the desired produa; m.p. 206**. 5 

Example 27. 

2 - (2 - Carbethoxyethyl) - 1,2,3,4,6,7,12,12a - octahydropyra2ino[l',2':l,6]pyrido- 
- [3,4-b] indole. 

Prepared like the compound of Example 26, using ethyl acrylate instead of acrylo- 
nitrile, m.pt. 125 ®C. When hydrolyzed with NaOH in water/ethanol the compoimd 10 
gives the free carboxylic acid; m.p. 23 5 "C. 

Example 28. 

2 - (3 - Phenyl - 3 - hydroxy )butyl - 1,23,4,6,7,12,12a - octahydropyrazino[l',2':l,6]- 
pyrido [ 3,4-b ] indole. 

Prepared via a Grignard reaction from the compound of Example 23 and phenyl- 15 
magnesium bromide; m.p. 164 ''C (from ethyl acetate). 

Example 29. 

2 - (3 - Hydroxypropyl) - 1,2,3,4,6,7,12,12a - octahydropyra2ino[l',2':l,6]pyrido- 
[3,4-b] indole. 

A solution of 3.27 g. of the compound of Example 27 in 200 ml. of tetrahydro- 20 
furan is added to a stirred suspension of 1.52 g. of LiAlH^ in 50 ml of ethyl ether. The 
reaction mixture is heated at 50 — 55*^0 for 4 hrs. and then worked up as usual in this 
kind of hydrogenation; m.p. 165 ^C. 

Example 30. 

ds - 1 - Oxo - 6 - methyl - lA3,4,6,7,12,12a - octahydropyrazino[l',2':l,6]pyrido- 25 
[3,4-b] indole. 

Ethyleneimine (5.6 ml) in 400 ml of anhydrous ethanol is added slowly to a stirred 
and refluxing solution of a mixture of 27.9 g. of methyl cis - 1 - methyl - 1,2,3,4 - tetra- 
hydropyrido [3,4-b] indole - 3 - carboxylate and 0.31 g. of the hydrochloride of the same 
methyl ester. Heating and stirring is continued for 24 hrs., then the reaction mixture is 30 
evaporated to dryness. The residue is chromatographed on basic AljOa column (500 g) 
previously set in hexane. Elution with benzene gives some starting material, with ethyl 
acetate/benzene and ethyl acetate gives 6 g. of the desired compound, m.p. 208°C. 

Example 31. 

cis - 6 - Methyl - 1,2,3,4,6,7,12,12a - octahydropyrazino[l',2': 1,6] pyrido [3,4-b] indole. 35 

The compound obtained according to Example 30 (5 g.) is hydrogenated with 
lithium aluminium hydride (4.75 g) in 500 ml of tetrahydrofuran at reflux for 48 hrs. 
After cooling, the complex is decomposed by the successive addition of water, 10% 
NaOH and H2O, filtered and the filtrate, on concentration and crystallization from 
aqueous tetrahydrofuran gives 4.6 g. of the tide compound, m.p. 186 — 188''C 40 

Example 32. 

2 - y - (p - Fluorobenzoylpropyl) - 6 - methyl - 1,2,3,4,6,7,12,12a - octahydropyrazino- 
[ r,2': 1,6] pyrido [3,4-b] indole. 

To a stirred mixmre of 10.6 g. of the compound of the foregoing example, 4,25 g. 
of freshly prepared NaaCOa and 2.4 g. of sodium iodide in 150 ml of dimethylfonn- 45 
amide, 14 g. of p-fluoro-y-chlorobutyrophenone were added and stirring was continued 
at 80** C for 24 hrs. The reaction mixture was poured on water and extracted with 
benzene. After evaporation of the solvent in vacuo the residue was crystallised from 
benzene/hexane. The compound has m.p. 85 ^^C. 

Example 33. en 
2 - (3 - Oxobutyl) - 6 - methyl - lA3,4,6,7,12,12a - octahydropyrazino[l',2':l,6]- 
pjo-ido [3,4-b] indole. 

Prepared exactiy by the procedure described in Example 23. The compound has 
m.p. 97**C. 
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Example 34. 

2 - /? - (4 - Pyridyl) - ethyl - 6 - methyl - 1,2,3,4,6,7,12,12a'- octahydropyrazina- 
[l',2':l,6]pyndo[3,4-b]indole. . . . u 

Prepared as described in Example 9 for the analogous compound devoid of sub- 

stituents at position 6. The m.p. is 216 — 218**C. 

Other preferred compounds of this invention are 1,4 - dioxo - 1,2,334,6,7,12,12a- 

octahydropyrazino[r,2': 1,6) pyrido[3,4-b] indole and 2 - [3 - (p - fluorophenyl) - 3- 

hydroxy] - propyl - 1,2,3,4,6,7,12,12a - octahydropyra2ino[r,2':l,6]pyrido[3,4-b]- 

indole. 



WHAT WE CLAIM IS:— 
1. A compound of the formula 




wherein X is a straight od branched alkylene, oxoalkylene or hydroxyalkylene chain; R 
is hydrogen, lower alkyl, aryi, aryloxy, cyano, carboxy, carbalkoxy, dialkylamino, benzo- 
dioxanyl or 4-pyridyl, or XR is hydrogen; R' is hydrogen or lower alkyl; and Y and Z 
independently represent H2 or an oxygen atom, with the proviso that when Y represents 
H2, Z does not represent an oxygen atom; or a pharmaceutically acceptable acid addi- 
tion or quaternary ammonium salt thereof. 

2. A compound as claimed in claim 1 wherein R' is hydrogen. 

3. A compound as claimed in claim 1 wherein R' is lower alkyl. 

4. 2 - 7 - (p - Fluorobenzoylpropyl) - 1,2,3,4,6,7,12,12a - octahydropyrazmo- 
[l',2':l,61pyrido[3,4-b) - indole. 

5. 2 - Phenylacetyl - 1,2,3,4,6,7,12,12a - octahydropyrazmo[r,2':l,6]pyndo- 

[3,4-b] - indole. . ^^ 

6. 1 - 0x0 - lA3,4,6,7,12,12a - octahydropyrazino[r,2M,6]pyndo[3,4-b]- 

indole. 

7. 1,4 - Dioxo - 1,23,4,6,7,12,12a - octahydropyrazino[l',2':l,6]pyrido[3,4-b]- 

indole. r w ^ ^i 

8. 2 - 7 - Benzoylpropyl - 1,2,3,4,6,7,12,12a - octahydropyrazmo[l ,2 :l,6J- 
p)Tido[3,4-b] - indole. 

9. 2 - [3 - (p - Fluorophenyl) - 3 - hydroxy] - propyl - 1,2,3,4,6,7,12,12a - octa- 
hydropyrazino [r,2': 1,6] pyrido[3,4-b] -indole. ^ rtz-^/wi -a 

10. 2 - ^ - Pheneihyl - lA3,4,6,7,12,12a - octahydropyrazmo[r,2 :l,6]pyndo- 
[3,4-b] - indole, 

11. 2 - (2 - Phenyl - 2 - hydroxyethyl) - 1,2,3,4,6,7,12,12a - octahydropyrazmo- 
[r,2':l,6]pyrido[3,4-b] - indole. 

12. 2 - (2 - Phenoxy - 2 - hydroxyethyl) - 1,2,3,4,6,7,12,12a - octahydropyrazmo- 
[r,2M,6]pyrido[3,4-b] -indole. 

13. 2 - iff - (p - Fluorobenzoylethyl) - 1,2,3,4,6,7,12,12a - octahydropyrazmo- 
ri',2':l,6]pyrido[3,4-b] -indole. 

14. 2 - 7 - (p - Medioxybenzoylpropyl) - 1,2,3,4,6,7,12,12a - oaahydropyrazmo- 
(r,2':l,6]pyrido[3,4-b] - indole. . 

15. 2 - (3 - Oxobutyl) - 1,2,3,4,6,7,12,12a - octahydropyrazmo [1', 2': 1,6] pyrido- 

(3,4-b] - indole. ^ ^ . ,1/^/ 1 

16. 1 - 0x0 - 6 - methyl - 1,2,3,4,6,7,12,12a - octahydropyrazmo [1 ,2 : 1,6]- 

pyrido[3,4-b] - indole. ^ _ . , . 

17. 6 - Methyl - 1,2,3,4,6,7,12,12a - octahydropyrazmo [r,2': 1,6] pyndo[3,4-b J - 

indole. ^ . 

18. 2 - (3 - Oxobutyl) - 6 - methyl - 1,2,3,4,6,7,12,12a - octahydropyrazmo- 

(l',2':l,61pyrido[3,4-b] - indole. 

19. 2 - 7 - (p - Fluorobenzoylpropyl) - 6 - methyl - 1,2,3,4,6,7,12,12a - ocu- 
hydropyrazino [r,2': 1,6] pyrido[3,4-b] -indole. ,.^.11 u..„;„ 

20. A process for the preparation of a compound as claimed m claim 1 w^^^^*^ 
XR is hydrogen and Y and Z each represent H„ which comprises contacting an alkyl 
1,2,3,4 - tetrahydro - 9H - pyrido[ 3, 4-b] indole - 3 - carboxylate of the formula 
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20 




with ethyleneimine in a polar solvent at the boiling temperature of the solvent, and- 
hydrogenating the resulting 1 - oxo - 1,2,3,4,6,7,12,12a - octahydropyrazino[r,2': 1,6] - 
pyrido(3,4-b] indole with lithium aluminium hydride in a nonpolar aprotic solvent at a 
temperature of from 40 to 100*'C. 

21. A process for the preparation of a compound as claimed in claim 1 substan- 
tially as herein described with reference to the Examples. 

22. A compound as claimed m claim 1 when prepared by a process according to 
clami 20 or claim 21. ^ & 

23. A pharmaceutical composition comprising a compound as claimed in any of 
claims 1 to 19 and 22, or a pharmaceutically acceptable acid addition or quaternary 
ammomum salt thereof, in association with a pharmaceutically acceptable diluent or 
earner. 

For the Applicants: 
GILL, JENNINGS & EVERY, 
Chartered Patent Agents, 
53/64 Chancery Lane, 
London, WC2A IHN. 
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